Upregulation of rat lung Na-K-ATPase during hyperoxic injury.
A major function of the alveolar epithelium is to keep the airspace free of fluid and preserve gas exchange. Since Na-K-ATPase is believed to be important in this process, we hypothesized that Na-K-ATPase in the rat lung would increase in response to acute lung injury with pulmonary edema. Na-K-ATPase localization, mRNA expression, and protein levels were determined in hyperoxic lung injury. Adult male rats were exposed to greater than 97% oxygen for 60 h followed by recovery in room air. At 60 h of hyperoxia, the wet-to-dry lung weights increased, consistent with edema. Within the alveolar capillary region, the sodium pump remained localized to the type II cell basolateral membrane by immunocytochemistry. By Northern blot analysis, the level of total lung mRNA expression of the alpha 1- and beta-subunits of Na-K-ATPase increased three- to fourfold during hyperoxia compared with unexposed rats. Total lung Na-K-ATPase membrane protein, visualized with a Western blot technique, appeared to increase by 24 h of hyperoxic insult when compared with levels in unexposed animals. The increase in sodium pump gene expression that occurs during hyperoxic insult, followed by an increase in sodium pump membrane protein, suggests that type II cells increase their Na-K-ATPase synthesis as an early response to pulmonary edema and/or hyperoxia.